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Claim 

A heat treatment method of knit/woven fabric made of polyester long fiber yarns, 
characterized by the fact that for the knit/woven fabric prepared by knitting/weaving yarns 
partially or entirely made of long fiber yarns of ethylene terephthalate-based copolymer polyester 
long fiber yarns prepared by copolymerization of 5-sodium sulfoisophthalic acid component in 
an amount of 1.5-2.5 mol% with respect to the total acid component and isophthalic acid 
component in amount of 6.0-12.0 mo\% with respect to the total acid component, heat treatment 
is carried out as wet heat treatment at 90°C to 120°C, or as dry heat treatment at 180°C to 150°C. 

Detailed explanation of the invention 

This invention pertains to a heat treatment method of knit/woven fabric made of polyester 
long fiber yarns characterized by the fact that dyeing unevenness hardly occurs, the hand is good, 
and although low-temperature wet heat setting is carried out, it still has excellent dimensional 
stability. 

While there is a trend toward natural fibers recently, polyethylene terephthalate-based 
fiber yarns are mixed with various types of natural fiber yams for use as a feed material. 
However, polyethylene terephthalate-based fiber yarns have a poor dyeing property, and in the 
last finishing step, a very high temperature is needed, and it is impossible to perform setting by 
means of wet heat treatment. On the other hand, when high-temperature setting is performed for 
the natural fiber yams mixed in it, hardening takes place. As a result, the hand of the two types of 
fibers degrades. Also, even when they are not mixed for use, polyethylene terephthalate-based 
fiber yarns themselves have a poor hand, and the appearance is nonattractive. In other words, the 
fashionability is poor, and its application range is limited. 

In order to solve the aforementioned problems, the present inventors have performed 
extensive research. As a result of this research, a heat treatment method of knit/woven fabric 
made of polyester long fiber yams was developed and it is characterized by the fact that while 
the high wear resistance, easy care property, and other excellent characteristic properties of 
polyethylene terephthalate-based fibers are maintained, it has excellent appearance, good dyeing 
property, and is easy to perform low-temperature wet heat setting. 

This invention provides a method characterized by the fact that for the knit/woven fabric 
prepared by knitting/weaving yarns partially or entirely made of long fiber yarns of ethylene 
terephthalate-based copolymer polyester long fiber yarns prepared by copolymerization of 
5-sodium sulfoisophthalic acid component in amount of 1.5-2.5 mol% with respect to the total 
acid component and isophthalic acid component in amount of 6.0-12.0 mol% with respect to the 
total acid component, heat treatment is carried out as wet heat treatment at 90°C to 120°C, or as 
dry heat treatment at 180°C to 150°C. 
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The polyester used in this invention has to be polyethylene terephthalate prepared by 
copolymerization of 5-sodium sulfoisophthalic acid component in amount of 1.5-2.5 mol% with 
respect to the total acid component and isophthalic acid component in amount of 6.0-12.0 mol% 
with respect to the total acid component. However, there is no special limitation on the 
polymerization method. For example, one may adopt the following methods. In one method, 
polycondensation is carried out after transesterification of terephthalic acid, isophthalic acid, 
lower alkyl ester of 5-sodium sulfoisophthalic acid, and ethylene glycol in the presence of an 
appropriate catalyst. In another method, polycondensation is performed after dehydration 
esterification of various acids and ethylene glycol. There is no special limitation on the type of 
catalyst. However, it is preferred that an alkali metal compound be used as a stabilizer. Also, one 
may add titanium oxide as a matting agent as well as other additives without adverse influence 
on the effect of this invention. Said polyester is spun using a conventional method. There is no 
special limitation on the spinning conditions and spinning method. Several methods, either in a 
single step or in several steps, may be adopted for drawing. In one method, drawing is carried out 
immediately after the spinning operation. In another method, the undrawn yarns are first wound 
up, and then drawing is performed. In the last step of drawing, or after completion of drawing, it 
is preferred that heat setting be performed at 120-160°C. 

For example, when a hot roller, or a hot plate type drawing machine is used, in the last 
modification step of drawing, the hot plate temperature is set in the range of 120-160°C. 

The long fiber yarns prepared in this way may be subject to a false twisting treatment 
before the dyeing step or knitting/weaving step of operation. In this case, the false twisting 
temperature is preferably in the range of 180-180°C [sic]. In this case, the fast feed ratio is 
preferably about 1-4% on the overfeed side. As needed, the long fiber yarns or the processed 
yarns may be dyed in the yarn state. In this case, the dyeing temperature should be in the range 
of 1 10-180°C when a disperse dye is in use, and it should be in the range of 105-120°C when a 
basic dye is in use. The long fiber yarns may be used alone for knitting/weaving or mixed with 
long fiber yarns or spun yams of other synthetic fibers or natural fibers for knitting/weaving. 
When they are used as a mixture, it is effective to align them or to twist them with each other. 
Also, they may be used as a mixture in the false twisting step of operation. In this case, the 
proportion of the polyester fiber yarns should be at least 20% in the total yarns used in this 
invention. Also, the long fiber yarns or mixed yarns may be subject to force twisting. In this 
case, there is no special limitation on the processing conditions. 

The long fiber yarns or mixed yarns are fed to a knitting process, such as circular 
knitting, warp knitting, weft knitting, etc., or weaving process. The basis weight, knit/woven 
tissue, density, etc., are determined corresponding to the final purpose using a conventional 
method. Also, when fiber yarns without dyeing are used for knitting/weaving, they are first 
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treated for dyeing. In this case, the dyeing conditions are the same as those for dyeing said yarns. 
In particular, when a basic dye is used, it is possible to obtain a vivid hue or whiteness not 
available for the knit/woven fabric prepared using the conventional polyester fiber yarns. For the 
obtained knit/woven fabric, in order to realize stable dimensions, heat treatment is carried out. 
However, one may also perform heat treatment after cutting and sewing in the weft knitting field. 

According to this invention, said heat treatment condition is a requirement. Said 
copolymerized polyester has a melting point that can be predicted from the conventional 
copolymers prepared using the copolymer components individually and a crystallinity so low as 
cannot be predicted at all. This property acts to provide an appropriate change and fixing for the 
hand of the knit/woven fabric by means of an appropriate heat treatment. That is, as explained in 
the above, when the knit/woven fabric prepared partially or entirely using said polyester long 
fiber yarns or mixed yarns is subject to heat treatment setting as wet heat treatment at 90-120°C 
or as dry heat treatment at 180-150°C in the final finishing step, it is easy to change and fix the 
hand. Consequently, compared with the knit/woven fabric prepared using the conventional 
polyester-based fiber yarns, the obtained knit/woven fabric has much better hand. There is no 
special limitation on the heat setting method. Usually, it is carried out by means of injection of 
steam under ambient pressure or in boiling water. It is preferred that the steam be heated to 
100°C or higher temperature before injection. Also, one may carry out napping for the 
knit/woven fabric before or after said heat treatment step. 

The knit/woven fabric prepared using polyester long fiber yarns prepared using the 
aforementioned method allows heat treatment setting at a low temperature, that is, at 180-1 50°C 
for dry heat treatment, or at 90-120°C for wet heat treatment, something impossible for the 
knit/woven fabric prepared using conventional polyester yarns. In particular, because the 
knit/woven fabric of this invention allows low-temperature wet heat treatment setting, which is 
impossible for the conventional polyester knit/woven fabric, it can prevent hardening of the 
polyester knit/woven fabric during heat treatment, it has a good hand, and it can reduce energy 
consumption, a topic that has attracted more and more attention in recent years. 

Application Example 1 

Polyethylene terephthalate prepared by copolymerization of 1 1 mol% of isophthalic acid 
component and 1.6 mol% of 5-sodium sulfoisophthalic acid was spun at 285°C, followed by 
drawing for 8.6-fold at a hot roller temperature of 75°C and a hot plate temperature of 140°C, 
forming drawn yarns with a filament denier of 8. After false twisting of the yams at 150°C, 
dyeing was performed at 110°C. The dyed yarns were merged to 800 denier, followed by weft 
knitting to form a vest. The vest was stretched 4% in the weft direction as it was loaded on a 
frame for setting with steam using a steam iron at 100°C for 10 sec. Even after the frame was 
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removed, the vest was still in a completely set state, with a perfect knit pattern. After 5 rounds of 
washing according to JIS-L-0844, the shrinkage rate was found to be 8% or lower, and there is 
no problem for practical application. Also, there was no change in the hand after washing. 

Application Example 2 

Polyethylene terephthalate prepared by copolymerization of 10 mol% isophthalic acid 
component and 1.6 mol% 5-sodium sulfoisophthalic acid was spun at 285°C using a 
conventional method, followed by drawing for 8.6-fold at a hot roller temperature of 75°C and a 
hot plate temperature of 140°C, forming drawn yarns with a filament denier of 8, filament count 
of 48, and a total denier of 150 denier. The drawn yarns have a strength of 4.0 g/d, and an 
elongation of 28%. After false twisting of the yarns at 150°C, dyeing was performed at 1 10°C. 
The dyed yarns were twisted with 60-count double cotton yarns that had been dyed to the same 
color, followed by weft knitting to form a vest. The vest was stretched 2% in the weft direction 
as it was loaded on a frame for setting with steam using a steam iron at 100°C for 10 sec. Even 
after the frame was removed, the vest was still in a completely set state. The obtained vest has a 
very soft hand. After 5 rounds of washing according to JIS-L-0844, the shrinkage rate was found 
to be 8% or lower. Also, there was no change in hand after washing. 

Comparative example 

A vest was prepared using the same method in Application Example 1, except that 
polyethylene terephthalate was used in place of the copolymer of polyethylene terephthalate used 
in Application Example 1. It was found that dyeing of the vest is insufficient, setting is not 
perfect, unevenness remains in the knitting pattern, the hand is hard, and the product has a poor 
quality. 



